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Description 

Background of the Invention 

This invention relates to an assay cartridge 
having a plurality of aligned adjacent wells which 
are useful as the reaction vessels for Immuno- 
chemical reactions involving a solid phase and a 
liquid phase. The assay cartridge has a filter mem- 
brane located between the wells and 8 waste reser- 
voir By applying a reduced pressure to the waste 
reservoir, the liquid phase is drawn through the 
filter and into the waste reservoir. This enables 
convenient separation of the solid phase reaction 
products from liquid phase reaction products. 

A number of methods exist for the detection of 
substances of biological origin. One large class of 
methodology is the immunoassay, where antigens 
or haptens and their corresponding antibodies are 
used to probe the sample for each other. One very 
Important variant of the immunoassay is the solid 
phase immunoassay. (Cf. Catt et at., J. BIQCHEM , 
100: 31c (1986); Catt et al. v SCIENCE, 158: 1570 
(1987);US-A-3,046.346). 

Radioactive atoms, such as 125 l, ,31 l, S H, and 
14 C for example, are commonly utilized as the label 
in solid phase immunoassays. The resulting solid 
phase radioimmunoassays are quite sensitive but 
suffer commonly recognized disadvantages. The 
radioactive nature of the label subjects the assay to 
stringent regulatory requirements, results In a rela- 
tively short reagent shelf life and poses a waste 
disposal problem. 

In an attempt to overcome the disadvantages 
of radioimmunoassays, several alternative labeling 
methods have been developed. Foremost among 
these are the enzyme Immunoassays (EIA, ELISA) 
where an enzyme replaces the radioactive label, 
(cf. US-A-3,551,555). Enzymes commonly utilized 
as labels are horseradish peroxidase, alkaline 
phosphatase, B-galactosidase and glucose oxidase. 
Enzyme immunoassays have an advantage over 
radioimmunoassays in that the enzyme labels are 
very stable and special facilities and Instrumenta- 
tion are not required However, enzyme immunoas- 
says are generally slower and more tedious to 
perform than radioimmunoassays. 

Luminescent labels have been utilized as an 
alternative to radioactive or enzyme labels, (cf. US- 
A-4.201.763; US-A-3,892,831; US-A-3,899,948; A. 
Coons, FLU0RE8CENT ANTIBODY METHODS ; J. 
DanielO (Editor), gENERAL CYTOCHEMICAL 
METHODS Vol. 1). Fluorescein is the most com- 
monly used label Although fluorescence im- 
munoassays possess the ease of use advantage of 
radioimmunoassays and the reagent stabiOty ad- 
vantage of enzyme immunoassays, prior art flu- 
orescence immunoassays lack the sensitivity of 



either radioimmunoassays or enzyme immunoas- 
says. This lack of sensitivity has significance in 
both research and clinical applications with the 
result that fluorescence immunoassays have sol- 
s dom been the assay of choice in these applica- 
tions. 

A solid phase immunoassay utilizes for exam- 
ple (i) a plurality of water insoluble particles of 
about 10 microns or less in size, or (ii) cells, to 

io which an immunoreactant is attached. The analyte 
or an analyte containing reaction product is reacted 
with or in competition with or for the immunoreac- 
tant while the particles or cells are in a substan- 
tially suspended state. The particles or cells which 

15 have, or which through subsequent reaction win 
have, a luminescent label attached thereto are con- 
centrated by microflltration to a volume substan- 
tially less than the volume of the liquid sample 
which initially contained the analyte. The tumin s- 

20 cence of substantial all of the luminescent label 
attached to the concentrated particles or cells is 
measured. 

The assay utilizes a particulate solid phase 
comprising cells or a plurality of water insoluble 

25 particles about 10 microns or less in size (Le. 
diameter). Particles may be bacteria, mammalian 
cell fragments or a polymeric substrate such as, for 
example, polystyrene latex. Particles may be sub- 
stantially transparent to a beam exciting the label 

30 and to resulting luminescence. 

The speed and sensitivity of the assay are 
enhanced by reacting the analyte (or an analyte 
containing reaction product) with or In competition 
with or for the solid phase where the latter is 

as suspended. The large surface area of the par- 
ticulate solid phase can bring significant quantities 
of immunoreactants Into the reaction. Substantially 
suspending the solid phase distributes these im- 
munoreactants throughout the liquid medium con- 

40 taining the analyte (or analyte containing reaction 
product). This enhances rapid and complete reac- 
tion involving the analyte or analyte containing re- 
action product 

The solid phase of the assay may then be 

45 concentrated to a volume substantially less than 
the volume of the liquid sample by microflltration. 
This yields a two-fold advantage. First, the analyte 
may be concentrated prior to quantitation, thereby 
increasing the sensitivity of the assays by a factor 

so substantially identical to the concentration factor. 
Second, the volume of the solid phase may be 
concentrated to a volume where a lumlnescense 
detector such as, for example, a front face fluoro- 
meter may observe substantially all of the lumlnes- 

55 cent label. 

The above discussed assay is useful for the 
quantitation of antigen, hapten or antibody analyte 
or analyte occurring on or attached to ceDs or other 
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particulate material contained in liquid samples of 
body fluids such as, for example, serum, plasma, 
urine, saliva or non-body fluids such as, for exam- 
ple, ceil culture media, potable water or waste 
water. Moreover, many biological substances of e 
Interest are present In particulate form In nature. 
Examples are bacterial antigens and mammalian 
ceH surface antigens. The assay for quantitation of 
analyte occurring on or attached to cells or other 
particulate material Is directly applicable Id these to 
systems. Furthermore, essays may be performed 
on living cells. Soluble proteins, haptens and 
viruses may be attached by known methods (of. 
U.S. Patent No. 4,201,763 by Monthony et al.) to 
microscopic latex particles, prepared by known is 
procedures (cf. D. Blackley (Editor), EMULSION 
POLYMERISATION (Applied Science Publishers 
Ltd., Essex, England 1975)). 

The foregoing assay illustrates an advance In 
fluorescence Immunoassay methodology. This ad- 20 
vanced methodology will be of greatest benefit to 
research and clinical diagnosis when automated 
apparatus are available for its practice. There is a 
need for an assay cartridge suitable for practicing 
the above methodology. 25 

FR-A-2 309 557 discloses an assay cartridge 
with the features included in the first part of claim 
1. A separate filter membrane consisting of a cir- 
cular piece of specific filter paper is inserted into 
each Individual assay well and rests on the flat so 
bottom of the well. The bottom has an outlet orifice 
with an Inverted frusto-conical shape and such a 
small inner dimension that it holds the liquid which 
has passed through the filter under normal 
(atmospheric) pressure conditions and is emptied as 
when the pressure in the waste reservoir is re- 
duced. The known device Is intended to be used 
for radioimmunological applications. 

Another assay cartridge for radioimmunoassays 
is known from WO 82/03690 which is similar to that 40 
of FR-A-2 369 557 In that a generally cylindrical 
wen Is provided with a Alter element overlaying a 
bottom opening of the well. Hie Inner wall has en 
Inwardly protruding portion near Its bottom end to 
keep the filter element In place. As before, the 4S 
upper surface of the fitter element has substantially 
the same cross-sectional area as the upper end of 
the well 

SUMMARY OF THE INVENTION so 

It Is an object of the present Invention to pro- 
vide an assay certrtdg which is particularly ap- 
plicable to fluorescence assay by achieving a suffi- 
cient concentration of the solid phase to produce a ss 
high output signal. 

This object Is met by the Invention as char- 
acterized In claim 1. 
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Since the interior space of the well above the 
filter membrane narrows near its bottom, the solid 
phase will be concentrated into a small area ap- 
proximating the size of the filter showing through 
the bottom hole of the well. 

Preferred embodiments of the invention are s t 
forth in the dependent claims. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows a pictorial view of the assay 
cartridge, especially the top plate. 

FIG. 2 shows a pictorial view of the assay 
cartridge, especially the base plate. 

FIG. 3 shows a top view of the assay cartridge. 

FIG. 4 shows a partial cross-sectional view of 
the assay cartridge as viewed along the section 
line A-A of FIG. 3. 

FIG. 5 shows the base plate as viewed from 
above it 

FIG. 6 shows the base plate as viewed from 
beneath it 

FIG. 7 is a cross-sectional view of the base 
plate as viewed along the section line B-B of FIG. 
5. 

FIG. 6 shows a side view of the base plate. 
FIG. 9 shows the top plate as viewed from 
above it 

FIG. 10 shows the top plate arid filter mem- 
brane joined thereto as viewed from beneath the 
top plate and filter membrane. 

FIG. 11 shows a cross-sectional view of the top 
plate as viewed along the section line OC of FIG. 
9. 

FIG. 12 shows a cross-sectional view of the top 
plate and filter membrane as viewed along the 
section line D-D of FIG. 9. 

FIG. 13 shows a side view of the top plate. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

FIGS. 1, 2, 3 and 4 show the assay cartridge in 
its completely assembled form. FIGS. 5, 6, 7 and 8 
show the base plate prior to such assembly. FIGS. 
9, 10, 11. 12 and 13 show the top plate and the 
rear, front and first and second walls prior to as- 
sembly. 

Base plate 10 has a substantially rectangular 
shape when viewed from the perspective of FIGS. 
5 and 6. With general reference to FIG8. 2, 5, 6. 7 
and 8, base plate 10 has rear 11, front 12 and first 
13 and second 14 side surfaces. The surfaces are 
substantially fiat Base plate 10 has first corner 
surface 15 and second corner surface 16. These 
comer surfaces are substantially flat First comer 
surface 15 is located between first side surface 13 
and front side surface 12. Second comer surface 
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16 is located between second side surface 14 and 
front side surface 12. 

Base plate 10 has raised ridge 17 as shown In 
FIGS. 6 and 7. Raised ridge 17 runs substantially 
along the lower periphery of front 12. rear 11, first 
13 and second 14 side surfaces and first 15 and 
second 16 comer surfaces. Base plate 10 has 
underside 18 and channel 19 located along the 
outer periphery of the base plate underside 18 and 
between base plate underside 18 and base plate 
ridge 17. 

Base plate 10 ha9 seating channels 21 formed 
by outer ridge 23 and inner ridge 22 as shown in 
FIGS. 5 and 7. Base plate 10 further has a plurality 
of support posts 25 also as shown In FIGS. 5 and 
7. Base plate 10 still further has port 26 having 
opening 27 through base plate 10. Port 26 in the 
preferred embodiment is a tube which extends 
above base plate 10 as shown In FIGS. 7 and 8. 

Base plate 10 has finger grips 29 and 30 which 
are made up of a plurality of raised finger grip 
ridges 31. 

Top plate 35 is shown In FIGS. 9, 10, 11, 12 
and 13. Top plate 35 has a substantially rectangu- 
lar shape as shown in FIGS. 9 and 10. Top plate 35 
has top side 36 and underside 37. Top plate 35 
has a plurality of wells 39 located on its top side 
36. Wells 39 are adjacent to one another and 
aligned in a geometric pattern as shown in FIGS. 9, 
10 and 12. In the preferred embodiment, an eight 
by twelve matrix of wells yields a 96 well assay 
cartridge. Each weB 39 has a hole 40 at its bottom 
which extends to underside 37 of top plate 35. 
Wells 39 each have an upper wail 41 which has a 
cylindrical shape and a lower wail 42 having the 
shape of an inverted frustum. Weils 39 also have a 
substantially circular ridge 44 which extends slight* 
ly above the base 45 of top side 36 as shown in 
FIGS. 9, 11 and 12. Substantially circular ridges 44 
in being raised above base 45 assist in preventing 
reagents spilling from one well into another. Top 
plate 35 has rear 48, front 49 and first 50 and 
second 51 side surfaces. These side surfaces are 
substantially flat Top plate 35 also has first 52 and 
second 53 comer surfaces. First comer surface 52 
Is located between first side surface 50 and front 
sfde surface 49. Second comer surface 53 is lo- 
cated between second side surface 51 and front 
side surface 49. Top plate 35 further has raised 
ridge 55 located along the upper periphery of front 
49, rear 48, first 50 and second 51 side surfaces 
and first 52 and second 53 comer surfaces. Top 
plate 35 has two extended flat areas 58 and 59 of 
base 45 which are useful for placing decals on the 
cartridge or for placing a writing surface thereon for 
allowing Information to be written onto the top of 
the plate. Top plate 35 has finger grips 60 and 61 
which are constructed of a plurality of finger grip 



ridges 62. 

With reference to FIGS. 10. 11, 12 and 13, rear 
65, front 66 and first 67 and second 68 walls are 
shown, these walls are serially Joined to one an- 

5 other. This is illustrated by second wall 68 being 
joined to front wall 86 at juncture 69. These j ined 
walls have a substantially rectangular cross-section 
as shown in FIG. 10. In the preferred embodiment, 
walls 65, 66, 67 and 68 are shown as joined to top 

w plate 35 prior to assembly of the cartridge. This is 
Illustrated by rear wall 65 being joined to top plate 
35 at juncture 70 as shown In FIGS. 11 and 12. 

Filter membrane 71 Is shown in RGB. 10 and 
12. niter membrane 71 Is positioned against the 

75 portion of underside 37 of top plate 35 to which 
well holes 40 extend, in the preferred embodiment, 
filter membrane 71 is joined to this portion of 
underside 37. Filter membrane 71 thus forms a 
seal around the periphery of each well hole 40. 

so Filter membrane 71 is the floor of assay wells 39. 
In the preferred embodiment the filter membrane 
comprises a single filter unit This filter unit is 
shown positioned against the entire portion of un- 
derside 37 to which well holes extend. In the alter- 

25 native, the filter membrane may comprise a unit 
having holes In it where the unit holes do not align 
themselves with well holes 40. As a further alter- 
native, the filter membrane may also comprise a 
plurality of distinct filter units where any given unit 

so is positioned against only some of the well holes 
but where every well hole has some unit position d 
against it 

The assay cartridge may be assembled as 
follows. Seating channels 21 of base plate 10 

35 shown In FIGS. 5 and 7 receive lower end 75 of 
rear 85, front 66, first 67 and second 68 walls of 
top plats 35 as shown in FIGS. 10, 11 and 12. The 
assembled assay cartridge is shown in FIG. 4 
where channel 21 has received the lower end of 

40 rear wall 65 and front wall 66. 

in the assay cartridge's assembled state, top 
plate 35 ]s located opposite to and substantially 
parallel to base plate 10 as shown in FIG. 4. The 
serially joined rear, front first and second walls are 

45 positioned between base plate 10 and top plate 35. 
These walls are joined to top plate 35 at juncture 
70 as described above, and they are joined to base 
plate 10 at channel 21 as described immediately 
above. This joining of the walls to base plate 10 

so and top plate 35 effectively forms a sealed waste 
reservoir 74 which is bested beneath wells 39 of 
top plate 35 and inside joined base plate 10. top 
plate 35 and the four walls. Reducing the pressure 
in waste reservoir 74 relative to the pressure over 

55 the wells will cause fluid In the wells to pass 
through filter membrane 71 and into the waste 
reservoir 74. Fluids passing into waste reservoirs 
74, 1.e. waste products, will be retained In waste 
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reservoir 74 upon a suitable choice of volume for 
the reservoir and an appropriate choice of the 
extent to which port 26 extends above base plate 
10. 

Hear 65, front 66, first 67 and second 68 walls 
have respectively rear 76, front 77, first 78 and 
second 79 side surfaces. These side surfaces are 
substantially flat as shown in FIGS. 10, 11 and 12. 
In the assembled assay cartridge, rear base plate 
side surface 11. rear top plate side surface 48 and 
rear wall side surface 76 are contiguous and sub* 
stantially parallel. Front base plate side surface 12, 
front top plate side surface 49 and front wall side' 
surface 77 are contiguous and substantially par- 
allel. First base plate side surface 13, first top plate 
side surface 50 and first wall side surface 78 are 
contiguous and substantially parallel. Second base 
plate side surface 14, second top plate side sur- 
face 51 and second wall side surface 79 are con- 
tiguous and substantially parallel. 

Rear wall side surface 76 Is laterally recessed 
relative to rear base plate side surface 11 and rear 
top plate side surface 48 as shown in F?G. 4. Front 
wall side surface 77 Is laterally recessed relative to 
front base plate side surface 12 and front top plats 
side surface 49 as also Illustrated in FIG. 4. Simi- 
larly, but not illustrated, first wall side surface 78 is 
laterally recessed relative to first base plate side 
surface 13 and first top plate side surface 50. 
Second wan side surface 79 Is laterally recessed 
relative to second base plate side surface 14 and 
second top plate side surface 51. This recession 
along the first and second wails forms a gutdeway 
for an automated device to receive the assembled 
assay cartridge. The recession along the front and 
rear walls allows an automated device to maintain 
proper register over the assay cartridge. 

The assay cartridge may have rear 82 and 
front 83 centering pegs. These pegs extend lat- 
erally outward respectively from rear 76 and front 
77 wall side surfaces. Rear 82 and front 83 center- 
ing pegs are substantially opposed to one another 
as shown In the preferred embodiment These cen- 
tering pegs aid an automated device In maintaining 
register over the assay cartridge. 

Top plate raised ridge 55 and base plate raised 
ridge 17 have substantially similar configurations. 
In the preferred embodiment, top plate raised ridge 
55 has slightly smaller dimensions than base plate 
raised ridge 17. This allows stable stacking of 
assay cartridges In that the top plate raised ridge 
of an assay cartridge will mate with the base plate 
raised ridge of the assay cartridg stacked on top 
of tt Base plate 10 also has channel 19 as a furth r 
aid In receiving and mating with a top plate raised 
ridge 55. 

As shown in FIG. 3. rldge 23 of top plate 35 
has a substantially similar configuration to ridge 55 
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of base plate 10, but ridge 23 is laterally recessed 
relative to ridge 55. 

Base plate 10 and top plate 35 (with its joined 
four side walls) are Injection-molded from plastic. 

5 The preferred plastic material is acrylic but other 
plastic materials such as, for example, polystyrene 
or polycarbonate could have been used as well. 
The filter membrane may have a pore size of about 
10 microns or iess depending upon the choice of 

io solid phase. 0.2 microns is preferred in the case 
where the solid phase consists of beads sized 
about 0.2 microns. A pore size of 5-10 microns 
may be appropriate for a solid phase consisting of 
cells or other matter such as that discussed above. 

rs The filter membrane in the preferred embodiment 
is cellulose acetate, but nitro cellulose, poly- 
vinyladine fioride, polyvinyl chloride, teflon, polysul- 
tone, polyester, polycarbonate, paper or glass fiber 
may, for example, also be used. These materials 

20 may be used as the filter membrane without pre- 
treatment The hydrophilic/hydrophoblc quality of 
the filter, however, may be controlled In order to 
prevent seepage of fluids through the filter due to 
head pressure alone when no reduced pressure is 

25 applied to the waste reservoir. The 
hydrophilic/hydrophoblc quality of the fitter mem- 
brane may be controlled in known ways such as, 
for example, treating the filter with a surfactant. As 
a general rule, for pore sizes of 0.2 microns for 

so cellulose acetate, the filter may be hydrophilic. 
However, as pore diameters get larger such as in 
the 5-10 micron range, the filter may be hydropho- 
bic. 

In the preferred embodiment, the well hole has 

35 a diameter of approximately 2 mm, the upper wail 
of the weil has a diameter of about 6.0 mm, and 
the well has a total depth from the top of the upper 
wall to the hole of about 4.25 mm. These dimen- 
sions represent a compromise between a greater 

40 depth which allows adding a greater quantity of 
reagents to the well and a tower depth vis-a-vis the 
diameter of the upper wall which would allow a 
broader cone of excitation and emission light to 
clear the top of the well in reaching and exiting 

45 from the concentrated filtered solid phase. 

The filter membrane is joined to the top plate 
by placing the fitter membrane into the mold prior 
to injecting and molding the plastic Into the form of 
a top plate. The walls and base plate may be 

so joined together ultrasonically where causing the top 
plate to vibrate in turn causes heat to be generated 
at the point of contact Upon sufficient heat being 
generated at the point of contact, the lower end of 
the four side walls will fuse with the base plate 

55 channel receiving the lower end of the four side 
walls. Alternatively, a seaJ could be formed using 
solvents or another source of heat Furthermore, 
the side walls could be joined to the base plate at 
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the molding stage and the side walls subsequently 
joined to the top plate uKrasonically. 

Claims 

1. An assay cartridge comprising: 

a substantially rectangular top plate (35) 
having a top side (36) and an underside (37), a 
plurality of aligned adjacent assay wells (39) 
disposed In said top plate (35), a filter mem- 
brane (71) associated with each of the wells 

(39) . a substantially rectangular base plate (10) 
connected with and substantially parallel to the 
top plate (35) to form a sealed waste reservoir 
(74) between the base plate (10) and the un- 
derside (37) of the top plate (35) and, 

rear (05), front (66) and first (67) and sec- 
ond (68) walls serially joined to one another, 
said Joined walls having a substantially rectan- 
gular cross section, the aerially joined walls 
positioned between and joined tp the base 
plate (10) and top plats (35); and a port (26) in 
the waste reservoir (74) for facilitating a reduc- 
tion of pressure in the waste reservoir (74). 

wherein each well (39) includes an upper 
wall portion (41) and a bottom hole (40) having 
a smaller cross-sectional area than the upper 
well opening defined by said upper wall portion 
(41). 

wherein each well (39) further includes a 
lower waH portion (42) tapering from said up- 
per wall portion (41) toward the bottom hole 

(40) . 

wherein the bottom hole (40) extends to 
the underside (37) of the top plate (35), 
characterised in 

that the filter membrane (71) Is positioned 
against the portion of the underside (37) of the 
top plate (35) to which said bottom hole (40) 
extends. 

2L The assay cartridge of claim 1, wherein the 
port (26) comprises an opening (27) through 
the base plate (10) and into the waste reservoir 
(74) for reducing the pressure in the reservoir 
(74) relative to the pressure over the wells 
(39) while maintaining any waste products in 
the waste reservoir (74). 

3l The assay cartridge of claim 2, wherein the 
port (26) farther comprises a tube (27) which 
extends Into the waste reservoir (74). 

4. The assay cartridge of any of claims 1 to 3, 
wherein said upper wall portion (41) of each 
wed (39) has a cylindrical shape and said lower 
wail portion (42) ha6 the shape of an inverted 
frustum. 



5. The assay cartridge according to any of claims 
1 to 4, wherein the filter membrane (71) has a 
pore size of about 10 microns or less. 

s a The assay cartridge according to any of claims 
1 to 5, wherein the filter membrane (71) is 
cellulose acetate, nitrocellulose, polyvinylidene 
fluoride, polyvinyl chloride, teflon, polyeutfone, 
polyester, polycarbonate, paper or glass fiber. 

10 

7. The assay cartridge according to any of claims 
1 to 6, wherein 

the base plate (10) further comprises rear 
(11), front (12) and first (13) and second (14) 
is flat base plate side surfaces, 

the top plate (35) further comprises rear 
(48), front (49) and first (50) and second (51) 
fiat top plate side surfaces, 

rear (65), front (66) and first (67) and seo 
20 ond (68) walls comprise respectively rear (76), 
front (77) and first (78) and second (79) flat 
wall side surfaces, 

the rear base plate side surface (11), the 
rear top plate side surface (48), and the rear 
25 wall side surface (76) being contiguous and 

substantially parallel, 

the front base plate side surface (12), the 
front top plats side surface (49), and the front 
wall side surface (77) being contiguous and 
so substantially parallel, 

the first base plate side surface (13), the 
first top plate side surface (50), and the first 
wail side surface (78) being contiguous and 
substantially parallel, and 
as the second base plate side surface (14), 

the second top plate side surface (51), and the 
second wall side surface (79) being contiguous 
and substantially parallel. 

40 & The assay cartridge of claim 7, wherein 

the rear wall side surface (76) Is laterally 
recessed relative to the rear base plate side 
surface (11) and the rear top plate side surface 
(48), 

45 the front wall side surface (77) is laterally 

recessed relative to the front base plate side 
surface (12) and the front top plate side sur- 
face (48), 

the first wall side surface (78) Is laterally 
ao recessed relative to the first base plate side 
surface (13) and the first top plate side surface 
(50), and 

the second wall side surface (79) is lat- 
erally recessed relative to the second base 
55 plate side surface (14) and the second top 

plate side surface (51). 

8. The assay cartridge of claim 8, further com- 
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prising rear (82) and front (83) centering pegs 
extending laterally outward respectively from 
the rear (76) and front (77) wall side surfaces 
and being substantially opposed to one an- 
other. 

10. The assay cartridge according to any of claims 
7 to 9, wherein 

the base plate further comprises first (15) 
and second (16) flat base plate corner sur- 
faces, the first base plate comer surface (15) 
located between the first base plate side sur- 
face (13) and the front baae plate aide surface 
(12), the second baae plate corner surface (16) 
located between the second base plate side 
surface (14) and the front base plate side sur- 
face (12), and 

the top plate (35) further comprises first 
(52) and second (53) top plate corner surfaces* 
the first top plate comer surface (52) located 
between the first top plate aide 

surface (50) and the front top plate side 
surface (48), the second top plate corner sur- 
face (53) located between the second top plate 
side surface (51) and the front top plate side 
surface (48). 

11. The assay cartridge of claim 10, wherein 

the top plate (35) further comprises a top 
plate raised ridge (55) along the upper periph- 
ery of the front (49). rear (48), first (50) and 
second (51) top plate side surfaces and the 
first (52) and second (53) top plate comer 
surfaces* 

the base plate further comprises a base 
plate raised ridge (17) along the lower periph- 
ery of the front (12), rear (11), first (13) and 
second (14) base plate side surfaces and the 
first (15) and second (16) base plate corner 
surfaces, and 

the top plate raised ridge (55) and the 
base plate raised ridge (17) having substan- 
tially similar configurations and one raised 
ridge having slightly smaller dimensions than 
the other raised ridge. 

12. The assay cartridge of claim 11, wherein the 
base plate (10) further comprises a base plate 
underside (18) and a channel (19) located 
along the outer periphery of the base plate 
underside (18) and between the base plate 
underside (18) and the base plats ridge (17). 

13. The assay cartridge according to any of claims 
7 to 12. wherein the base plate (10), top plate 
(35), and four side walls (65 ... 68) are molded 
plastic, preferably acrylic, polystyrene, or poly- 
carbonate. 



Revendlcati ns 

1. Cartouche pour essai comprenant 

une plaque superieure sensiblement rec- 

5 tangulaire (35) poesedant un cot£ superleur 

(36) et un cote InfSrleur (37), une plurality 
d'orifices d'essai alignSs et adjacents (39) dis- 
poses dans ladite plaque superieure (35), une 
membrane de filtration (71) aseociee h chacun 

io des orifices (39), une plaque de base sensible' 

merit rectangulaire (10) relide k la plaque su- 
perieure (35) en en Start sensiblement paralfe- 
le pour former un riservolr it dechets ferm£ de 
fagon 6tanche entre la plaque de base (10) et 

15 le c8te inferieur (37) de la plaque superieure 

(35), et des parois arrfere (65), avant (66), et 
premfere (67) et seconde (68) relives les unes 
aux b litres en s&rie, lesdites parois relives les 
unes aux autres Start de section sensiblement 

20 rectangulaire, les parois re I lees les unes aux 

autres en serie Stent positlonndes entre et re- 
lies k la plaque de base (10) et fit la plaqu 
superieure (35), et une embouchure (26) dans 
le reservoir k dechets (74) pour faciliter la 

25 reduction de Ja pression dans le reservoir k 

dSchets (74), 

dans laqueile chaque orifice (39) com- 
prend une portion de parol superieure (41) et 
un trou irvffirieur (40) dont I'eire en section 

30 transversals est InfSrieure k celle de Pouvertu- 

re sup£rieure de I'oriflce ddfini par ladite por- 
tion de parol superieure (41), 

dans laqueile chaque orifice (39) com- 
prend en outre une portion de parol Inferleure 

as (42) de forme conique partant de ladite portion 
de parol superieure (41) en direction du trou 
InfSrleur (40), 

dans laqueile le trou intirieur (40) s'etend 
vers le c6t£ Inferieur (37) de la plaque supe- 

40 rieure (35), caract£ris€e en ce que 

la membrane de filtration (71) est position- 
n£e contra la portion du c5t£ inffirieur (37) de 
la plaque superieure (35) jusqu'fe laqueile 
s'gtend ledittrou intfrieur (40). 

45 

2. Cartouche pour essal seion la revendlcation 1, 
dans laqueile I'embouchure (26) comprend une 
ouverture (27) traversal la plaque de base 
(10) et allant jusqu'au reservoir k ddchets (74) 

so pour r£duire la pression dans le reservoir (74) 
par rapport 6 la pression sur les orifices (39) 
tout en maintenant dans le reservoir 6 ddchets 
(74) tous produits de deSchets quelconques. 

ss 3. Cartouche pour essai selon la revendlcation 2, 
dans laqueile I'embouchure (26) comprend en 
outre un tube (27) attendant dans le reservoir 
k ddchets (74). 
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4. Cartouche pour essal selon Tune quelconque 
des revendlcations 1 & 3, dans laquelle ladfte 
portion de parol superieure (41) de chaque 
orifice (39) est de forme cyllndrique el ladfte 
portion de parol Infdrieune (42) a la forme d T un 
tronc de cfine Invert. 

6, Cartouche pour essal selon I'une quelconque 
des revendlcations 1 & 4. dans laquelle la 
dimension des pores de la membrane de filtra- 
tion (71) est <f environ 10 microns ou moins. 

6* Cartouche pour essal selon Tune quelconque 
des revendlcations 1 & 5, dans laquelle la 
membrane de filtration (71) est en acetate de 
cellulose, nitrocellulose, fluorure de polyvinyl!* 
d&ne, chlorure de polyvinyls, teflon, polysulfo- 
ne, polyester, polycarbonate, papier ou fibres 
de verre. 

7. Cartouche pour essai selon Tune quelconque 
des revendlcations 1 & 6, dans laquelle 

la plaque de base (10) comprend en outre 
des surfaces de plaque de base planes arri&re 
(11), avant (12), et preml&re (13) et seconds 
(14), 

la plaque superieure (35) comprend en 
outre des surfaces laterales planes arrl&re (48), 
avant (40), et premi&re (50) et seconde (51), 

lea panels arri&re (55), avant (66), et pre- 
mi&re (67) et seconde (68) comprennerrt res- 
pectivement des surfaces laterales planes ar- 
ri&re (76), avant (77), et premifere (78) et se- 
conde (78), 

la surface laterale arrl&re (11) de la plaque 
de base, la surface laterale arri&re (48) de la 
plaque superieure, et la surface laterals (76) de 
la parol arri&re etant contlguSs et senslblement 
parall&tes, 

la surface late rare avant (12) de la plaque 
de base, la surface laterale avant (48) de la 
plaque superieure et la surface laterals avant 
(77) de la parol etant contlguSs et senslble- 
ment parall&les, 

la premi&re surface laterals (13) de la pla- 
que de base, la premie re surface laterale (50) 
de la plaque superieure et la premi&re surface 
laterale (78) de la parol etant contlguSs et 
senslblement paraJI&les, et 

la seconde surface laterale (14) de la pla- 
que de base, ia seoonde surface laterale (51) 
de la plaque superieure, et la seconde surface 
laterale (79) de la parol etant corrtigufis et 
senslblement parall&les, 

a Cartouche pour esse! selon ia revendication 7, 
dans laquelle 

la surface laterals (76) de la parol arri&re 



est evidee lat£ralement par rapport k la surfa- 
ce laterale arri&re (11) de la plaque de base et 
de Ja surface laterals arii&re (48) de la plaque 
superieure, 

s la surface laterale avant (77) de la parol 

est evidee tateralement par rapport & la surfa- 
ce laterale avant (12) de la plaque de base et 
de la surface laterale avant (48) de la plaque 
superieure, 

to la premi&re surface laterale (78) de la pa- 

rol est evidee latsralement par rapport & la 
premi&re surface laterale (13) de la plaque de 
base et la premi&re surface laterals (50) de ia 
plaque superieure, et la seconde surface late- 

75 rale (78) de la parol est evidee latsralement 
par rapport & la seconde surface laterale (14) 
de la plaque de base et la seconde surface 
laterale (51) de la plaque superieure. 

20 9. Cartouche pour essal selon la revendication 8. 
comprenant en outre des ergots de centrage 
arri&re (82) et avant (83) s'etendant latSrale- 
ment vers I'exterieur respectlvement des surfa- 
ces laterales de la parol arriere (76) et de la 

25 parol avant (77) et etant senslblement & Poppo- 

se Tun & I'autre. 

10. Cartouche pour essai selon Tune quelconque 
des revendlcations 7 & 8, dans laquelle 

30 ia plaque de base comprend en outre des 

premiere (15) et seconde (16) surfaces (Tan- 
gle, la premi&re surface cf angle (15) de la 
plaque de base etant situee entre la premi&re 
surface laterale (13) de la plaque de base et la 

35 surface lets rale avant (12) de la plaque de 

base, la seconde surface cTangld (16) de la 
plaque de base etant situee entre la seconde 
surface laterale (14) de la plaque de bas et la 
surface laterale avant (12) de la plaque de 

40 base, et 

la plaque superieure (35) comprend en 
outre des premi&re (52) et seconde (53) surfa- 
ces d'angie, la premi&re surface d'angle (52) 
de la plaque superieure etant situee entre la 

45 premi&re surface laterale (50) de la plaque 

superieure et la surface laterals avant (49) de 
la plaque superieure, la seconde surface d'an- 
gle (53) de la plaque superieure etant situee 
entre la seconde surface laterals (51) de la 

so plaque superieure et la surface laterale avant 
(48) de la plaque sup£ri ure. 

11. Cartouche pour essal selon la revendication 
10, dans laquelle 

as la plaque superieure (35) comprend en 

utre una nervune en relief (55) le long de la 
perlpheri superieure des surfaces laterales 
avant (48), arri&re (48) f et preml&re (50) et 
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seconde (51) de i& plaque supSrieure et les 
premiere (52) et seconde (53) surfaces d'angle 
de la plaque superieure, 

la plaque de base comprend en outre una 
nervure en relief (17) Ke long de la peripheric 
InWrieure des surfaces latfrales avant (12). ar- 
rifere (11), premium (13) et seconde (14) de la 
plaque de base et les premf&re (15) et secon- 
de (16) surfaces d'angle de la plaque de base, 

la nervure en relief (55) de la plaque sup6- 
rieure et la nervure en relief (17) de la plaque 
de base 6tant de configuration sensiblement 
slmilaire et une nervure en relief prgsentant 
des dimensions tig&rement infS rieures k celles 
de Pautre nervure en relief. 

12. Cartouche pour essal selon la revendlcation 
11, dans laquelle la plaque de base (10) com- 
prend en outre un c8t6 inf£rieur (18) et un 
conduit (19) situS le long de la peripheric ex- 
tame du c6t£ infdrieur de la plaque de base 
(18) et entre le cdti InfSrieur (18) de la plaque 
de base et la nervure (17) de la plaque de 
base. 

13. Cartouche pour essai selon Tune quelconque 
des revendications 7 k 12, dans laquelle la 
plaque de base (10), la plaque sup<§rieure (35) 
et les quatre parois laterales (65.-68) sont en 
matl&re plastique moulSe, de preference acrylt- 
que. polystyrene ou polycarbonate. 

PatentansprUche 

1. Testsatz, umfassend 

eine im wesentlichen rechteckige Deck- 
plattB (35) mit elner OberseHe (38) und elner 
Unterselte (37), mehrere in der Oeckpl&tfe (35) 
angeordnete ausgerichtete und benachbarte 
Probenbecher (38), etne Jedem Becher (39) 
zugeordnete FHtermembran (71), eine im we- 
sentlichen rechteckige Qrundplatte (10), die 
mlt der Deckplatte (35) verbunden 1st und pa- 
rallel zu dieser verlMuft so dafl zwischen der 
Qrundplatte (10) und der UnterseRe (37) der 
Deckplatte (35) eln dlchtes Abfallreservolr (74) 
entstsht eine ROckwand (65), eine Vorderwand 
(88), eine erste Wand (67) und eine zwelte 
Wand (68), die der Reihe nach miteinander 
verbunden slnd. Im wesenllchen rechteckigen 
QuerschnKt aufweisen und zwischen der 
Qrundplatte (10) und der Deckplatte (35) ange- 
ordnet und mit diesen verbunden sind. und 
eine In dem Abfallreservolr (74) vorgeseh ne 
Offnung (26) zur ErmSgllchung einer Druckver- 
ringerung In dem Abfallreservolr (74), 

wob l Jeder Becher (39) ein n oberen 
Wandabschnltt (41) und ein Bod en loch (40) 
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aufweist, das eine geringere QuerschnittsflSche 
hat als die von dem oberen Wandabschnltt 
(41) definlerte obere Becheroffnung, 

wobei jeder Becher (39) femer einen von 
s dem oberen Wandabschnltt (41) in Richtung 

des Bodenlochs (40) sich verjOngenden unter- 
en Wandabschnltt (42) aufweist, und 

wobei das Bodenloch (40) sich zur Unter- 
selte (37) der Deckplatte (35) erstreckt. 
70 dadurch gekennzeclhnet, dafl die Flltar- 

membran (71) an demjenfgen Teil der Unter- 
serte (37) der Deckplatte (35) anliegt, zu dem 
sich das Bodenloch (40) erstreckt 

75 2. Testsatz nach Anspruch 1, wobei die Offnung 
(26) eine durch die Grundplatte (10) und in das 
Abfallreservolr (74) verlaufende 6ffnung (27) 
umfaft, urn den Druck in dem Reservoir (74) 
gegendber dem Druck Ober den Bechern (39) 

20 zu verringem. wahrend etwalge Abfallprodukte 

in dem Abfallreservolr (74) zurilckgehalten war- 
den. 

3. Testsatz nach Anspruch 2. wobei die Offhung 
25 (26) ferner ein in das Abfallreservolr (74) hlnein 

verlaufendes Rohr (27) umfaflt 

4. Testsatz nach einem der AnsprOche 1 bis 3, 
wobei der obere Wandabschnltt (41) Jedee Be- 
so chers (39) eine Zylinderform und der untere 

Wandabschnitl (42) die Form eines umgekehr- 
ten Kegeistumpfes aufweist. 

5. Testsatz nach einem der AnsprOche 1 bis 4, 
ss wobei die FHtermembran (71) eine PorengrBfle 

von etwa 10 urn oder weniger hat 

6. Testsatz nach einem der AnsprOche 1 bis 5, 
wobei die FHtermembran (71) aus Cellulose- 

4o acetat. Nitrocellulose, Polyvinylidenfiuorid, Po- 

lyvinylchlorid, Teflon, Polysulfon, Poly star, 
Polycarbonat, Papier oder Glasfaser besteht 

7. Testsatz nach einem der AnsprOche 1 bis 6. 
46 wobei 

die Qrundplatte (10) femer eine hintere 
(11), eine vordere (12). eine erste (13) und 
eine zwelte (14) ebene Grundpletten-SeftenflS- 
che aufweist, 

eo die Deckplatte (35) femer eine hintere 

(48), eine vordere (40), eine erste (50) und 
eine zweite (51) ebene Deckplatten-SeHenflfi- 
che aufweist, 

die ROckwand (65), die Vorderwand (66), 
ss die erste Wand (67) und die zweite Wand (68) 
ine hintere (76), eine vordere (77), eine erste 
(78) und eine zwelte (79) ebene Wandseiten- 
ffflche aufweist 
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die hlntere Grundplatten-SeltenflBche (11), 
die hlntere Deckplatten-Seitenftache (48) und 
die RUckwand-Seltenfiache (76) anelnander- 
grenzen und lm wesentllchen parallel verlau- 
fen, 6 

die vordere Grundpratten-SeHenflSche 
(12), die vordere Deckplatten-SeitenflSche (49) 
und die Vorderwand-Seltenfifiche (77) anelnan- 
dergrenzen und lm wesentllchen parallel ver- 
laufen, to 

die erste Grundplatten-Seifemflfiche (13), 
die erste Deckplatten-SeitenflSche (50) und die 
erste WandseitenflSche (78) anelnandergren- 
zen und im wesentllchen parallel verlaufen, 
und 1* 

die zwelte Grundplatten-SeftenflSche (14), 
die zwelte Deckplatten-SeitenflSche (51) und 
die zwerte Wandseitenflfiche (79) anelnander- 
grenzen und im wesentllchen parallel verlau- 
fen- 20 

8. Testsatz nach Anspruch 7, wobei 

die RUckwand-SeitenflSche (76) gegen- 
Ober der hlnteren Grundplatten-Settenflfiche 

(11) und der hlnteren Deckplatten-Seitenflache 2s 

(48) seitilch zurQckgesetzt 1st, 

die Vorderwand-SeitenflSche (77) gegen- 
Qber der vorderen Grundplatten-SeltenflSche 

(12) und der vorderen Deckplatten-SeitenflSche 

(49) seltlich zurtlckgesetzt let, so 
die erste Wandseitenflfiche (78) gegen- 

Qber der ersten Grundplatten-SeltenflSche (13) 
und der ersten Deckplatten-8e1terrfiSche (50) 
seitilch zurQckgesetzt 1st und 

die zweftfl WandseitenflSche (76) gegen- 36 
Qber der zweiten Grondplatten-Seltenflfiche 
(14) und der zweiten Deckplatten-SeitenflSche 
(51) seitilch zurtlckgesetzt 1st 

9. Testsatz nach Anspruch 8. ferner umfessend 40 
einen hlnteren (82) und elnen vorderen (83) 
Zentrierstift, die von der ROckwand-Seitenflfi- 

che (78) bzw. der Vorderwand-Seitenfiache 
(77) seltlich nach aufien ragen und im wesentll- 
chen zueinander entgegengesetzt veriaufen. «5 



die Deckplatte (35) ferner eine erste (52) 
und etne zwelte (53) ' Deckplatte n-EckflSche 
aufwetst, wobei dl erste Deckplatten-EckflS- 
che (52) zwtschen der ersten Deckplatten-Sei- 
tenflache (50) und der vorderen Deckplatten- 
SeitenflSche (49) und die zwelte Deckplatten- 
Eckfifiche (53) zwischen der zweiten 
Deckplatten-SeitenflSche (51) und der vorderen 
Deckplatten-SeiterrflMche(49) engeordnet let 

11* Testsatz nach anspruch 10, wobei 

die Deckplatte (35) ferner eine erhabene 
Deckplatten-Rlppe (55) langs dem oberen 
Rand der vorderen (48), der hlnteren (48), d r 
ersten (50) und der zweiten (51) Deckplatten- 
Sertenfliche sowie der ersten (52) und der 
zweiten (53) Deckplatten-Eckflfiche umfaflt, 

die Grundplatte ferner eine erhabene 
Grundplatten-Rlppe (17) ISngs dem unterem 
Rand der vorderen (12), der hlnteren (11), der 
ersten (13) und der zweiten (14) Grundplatten- 
Seftenflfiche sowie der ersten (15) und d r 
zweiten (16) Grundplatten-Eckflfiche umfaUt 
und 

die erhabene Deckplatten-Rlppe (55) und 
die erhabene Grundplatten-Rlppe (17) im we- 
sentllchen gleiche Konfiguratlon haben und die 
eine erhabene Rippe etwas geringere Abmes- 
sungen hat als die andere. 

12. Testsatz nach Anspruch 11, wobei die Grund- 
platte (10) ferner eine Grundplatten-Unterseite 
(18) und einen Kanal (19) aufwetst, der am 
SuBeren Rand der Grundplatten-Unterseite (18) 
sowie zwischen der Grundplatten-Unters ite 
(18) und der Grundplatten-Rippe (17) angeord- 
net 1st 

13. Testsatz nach elnem der AnsprOche 7 bis 12, 
wobei die Grundplatte (10), die Deckplatte (35) 
und die vler SeitenwSnde (65.-68) aus geform- 
ten Kunststoff. vorzugswelse Aery!, Polystyrol 
Oder Pofycarbonat, bastehen. 



t0. Testsatz nach elnem der AnsprOche 7 bis 6, 
wobei 

die Grundplatte ferner eine erste (15) und 
eine zwelte (16) ebene Grundplatten-Eckflflche so 
aufwelst wobei die erste Grundplatten-Eckflfi- 
che (15) zvtfschen der ersten Grundptatten- 
SeitenflBche (13) und der vorderen 
Grundplatten-Seitenflficho (12) und die zwelte 
Grundplatten-EckfBche (16) zwischen der 66 
zweiten Grundpletten~Seitenfl8che (14) und der 
vorderen Grundptattsn-Seitenfl&che (12) ango- 
ordnet 1st, und 
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